ABSTRACT: The Health of the Nation Outcomes Scales (HoNOS) provides an overview of a person's behaviour, impairment, clinical symptoms, and social functioning. This study investigated the profile of people who had been secluded in New Zealand's adult mental health inpatient services using 12 individual HoNOS ratings. Routinely collected clinical data were extracted from the Programme for the Integration of Mental Health Data (PRIMHD). This is the national data set for mental health and addiction services. A logistic regression model was fitted to the data which adjusted for age, sex, ethnicity, bed nights, compulsory treatment, and district health board. After adjustment, three HoNOS items significantly predicted the risk of seclusion: overactive, aggressive, disruptive, or agitated behaviour (adjusted OR = 4.82, 95% CI [3.88, 5.97], P < 0.001); problem drinking or drug-taking (adjusted OR = 1.51, 95% CI [1.25, 1.82], P < 0.001); and problems with hallucinations and delusions (adjusted OR = 1.33, 95% CI [1.09, 1.63], P = 0.006). In addition, two HoNOS items were protective for seclusion: nonaccidental self-injury (adjusted OR = 0.65, 95% CI [0.51, 0.83], P < 0.001) and depressed mood (adjusted OR = 0.58, 95% CI [0.47, 0.72], P < 0.001). Thus, responding effectively to agitation and/or aggression, substance use, and psychosis plays an important role in reducing the use of seclusion. Mental health nurses and other workers can reduce seclusion through early assessment, effective communication, de-escalation techniques, reduction tools, trauma-informed care, and consulting with consumers and wh anau.
INTRODUCTION
Seclusion involves placing a person 'alone in a room or area, at any time and for any duration, from which they cannot freely exit' (Standards New Zealand 2008) . Only people involuntarily admitted to services in New Zealand under the Mental Health (Compulsory Assessment and Treatment) Act (1992) can be secluded. Seclusion should only ever be a strategy of last resort to manage behavioural distress and ensure safety (European Committee for the Prevention of Torture and Inhuman or Degrading Treatment or Punishment 2017). Previous research has shown seclusion has little or no therapeutic benefit, negatively impacts well-being, and disrupts individual rights to freedom (Mellow et al. 2017) . Thus, reducing and eliminating seclusion continues to be a priority for mental health services nationally and internationally (World Health Organization 2017) .
Since 2009, the proportion of people admitted to New Zealand's adult mental health inpatient services who have been secluded has substantially reduced. However, between 2013 and 2016 the rate of seclusion has plateaued at approximately 10-11% of people accessing services (Ministry of Health 2017) . This plateau indicates the need to understand how, and for whom, seclusion is being used in mental health inpatient services and identify opportunities for quality improvement.
The importance of early assessment in preventing seclusion is emphasized in the literature (Jayaram et al. 2012; van de Sande et al. 2017) . Assessment prior to and on admission (and throughout treatment) informs individualized care plans and supports mental health workers in using evidence-based approaches to support people as early as possible in managing distress (Jayaram et al. 2012) . Research indicates some factors associated with an increased risk of seclusion include agitation or aggressive behaviour, psychosis, and substance use (Beghi et al. 2013; El-Badri & Mellsop 2002) .
The Health of the Nation Outcomes Scales (HoNOS) is a clinician-administered tool providing their overview of a person's behaviour, impairment, clinical symptoms, and social functioning (Wing et al. 1999) . Collection of HoNOS has been mandated within adult mental health services in England, Australia, and New Zealand. An Australian study of 11 mental health services found higher total HoNOS scores, reflecting greater problems, were associated with a greater risk of seclusion (Happell & Koehn 2010) . Another smaller Australian study (Trauer et al. 2010) found some individual HoNOS item ratings were higher among people who experienced seclusion. Similar findings were reported in a larger study of people involuntarily admitted to acute psychiatric departments across Norway (Husum et al. 2010) . The latter study for example found HoNOS items related to seclusion included overactive, aggressive, disruptive, or agitated behaviours, as well as hallucinations or delusions.
This study investigated the profile of people accessing adult mental health inpatient services in New Zealand who had been secluded, using individual HoNOS items. The specific aims were to (i) examine the association between HoNOS items and seclusion, (ii) adjust for covariate factors associated with seclusion, and (iii) examine the adjusted association.
METHODS

Study design
This investigation used Programme for the Integration of Mental Health Data (PRIMHD) routinely collected by clinicians and administrators in New Zealand's 19 district health boards (DHBs) providing adult mental health inpatient services. PRIMHD contains information about sociodemographic factors, service activity, legal status, and outcomes based on standardized measures. The study excluded other inpatient services, such as child and adolescent, older adult, and forensic services, as well as addiction residential treatment programmes.
PRIMHD data between July 2016 and June 2017 were extracted in November 2017. There were 11 341 admissions to adult mental health inpatient services during this period, for 7342 individuals aged between 18 and 64 years.
Ethical approval was not required for use of routinely collected deidentified data.
Measures
The dependent variable was the number of inpatient admissions where the person experienced one or more episodes of seclusion. The independent variable comprised of HoNOS items recorded at a person's admission into an inpatient service. HoNOS was chosen as earlier data screening by the Ministry of Health (personal communication, 31 July 2017) indicated the quality of PRIMHD diagnostic data (ICD10F codes) was not adequate.
HoNOS contains 12 items examining behaviour, impairment, clinical symptoms, and social functioning (see Table 1 ). Each item is rated on a scale ranging from 0 (no problem) to 4 (severe to very severe problem) and focuses primarily on the previous 2 weeks. Scores two or above are deemed clinically significant (Wing et al. 1999) . HoNOS has good validity, adequate reliability, and sensitivity to change (Te Pou o te Whakaaro Nui 2012).
Covariates included age (years), sex (male/female), ethnicity (M aori/Pasifika/Asian/European and other), number of bed nights, compulsory inpatient status under section 30 of the Mental Health Act (1992) (yes/ no), and DHB group (4-level variable based on seclusion rates).
Statistical methods
In the first stage of analysis, the number of people who had been secluded was examined. Confidence intervals (CI) for population proportions were calculated at the 95% confidence level using a z-value of 1.96.
In the second stage of the analysis, bivariate analyses were undertaken to examine the association between seclusion and each HoNOS item, and covariates. For dichotomous measures, chi-square tests were conducted and t-tests for continuous measures.
In the final stage of the analysis, a multivariate logistic regression model was fitted to the data to determine the extent individual HoNOS items predicted an increased likelihood of seclusion. In this model, the dependent variable was seclusion (yes/no), the independent variables were the HoNOS items (clinically significant: yes/no), and covariates were included. From this model, it was possible to obtain estimates of the covariate-adjusted association between individual HoNOS items and seclusion, and adjusted odds ratios (ORs). A parsimonious model was developed by only including statistically significant variables. An OR greater than one suggests people with clinically significant HoNOS scores (rated two or above) were more likely to be secluded compared to those without clinically significant scores (rated below two).
The impact of a cumulative number of clinically significant HoNOS items was explored in post hoc analyses using chi-square tests.
All analyses were undertaken using Stata version 12 (StataCorp, College Station, TX, USA) using all available data. Table 1 indicates all HoNOS items were significantly associated with seclusion, except Item 5 (physical illness or disability problems). The strongest factor related to seclusion was Item 1 (overactive, aggressive, disruptive, or agitated behaviour) with 14.02% of people with clinically significant scores on Item 1 being secluded, compared to 2.50% of people without, unadjusted OR = 6.36, 95% CI [5.20, 7 .77], P < 0.001. In total, 11.00% of people with clinically significant scores on Item 6 (problems with hallucinations and delusions) were secluded compared to 4.08% of people without clinically significant scores, unadjusted OR = 2.90, 95% CI [2.43, 3.47], P < 0.001, and 10.38% of people with clinically significant scores on Item 3 (problems with drinking or drug-taking) were secluded compared to 5.44% without, unadjusted OR = 2.01, 95% CI [1.71, 2.37], P < 0.001.
RESULTS
Between
Associations between seclusion and HoNOS items
Two HoNOS items were protective factors for seclusion. For Item 2 (problems with nonaccidental selfinjury), 3.90% of people with clinically significant scores were secluded compared to 9.59% of people without, unadjusted OR = 0.38, 95% CI [0.31, 0.47], P < 0.001, and 4.11% of people with clinically significant scores on Item 7 (problems with depressed mood) were secluded, compared to 10.97% without, unadjusted OR = 0.35, 95% CI [0.29, 0.42], P < 0.001. The remaining HoNOS items had a small association with seclusion (unadjusted ORs less than two). 
Associations between seclusion and covariate factors
Covariate-adjusted associations between seclusion and HoNOS scores
A logistic regression model was fitted to the data. After adjusting for sociodemographic and clinical covariates, Figure 1 indicates three HoNOS items significantly predicted the risk of seclusion. People with clinically significant scores on HoNOS Item 1 (overactive, aggressive, disruptive, or agitated behaviour) were nearly five times more likely to be secluded, compared to people without clinically significant scores, adjusted OR = 4.82, 95% CI [3.88, 5.97], P < 0.001. The odds of seclusion were 51% higher for people with clinically significant scores on Item 3 (problem drinking or drugtaking), adjusted OR = 1.51, 95% CI [1.25, 1.82], P < 0.001, and 33% higher for Item 6 (problems with hallucinations and delusions), adjusted OR = 1.33, 95% CI [1.09, 1.63], P = 0.006.
After adjustment for covariates, people remained less likely to be secluded if they had clinically significant scores on HoNOS Item 2 (nonaccidental selfinjury), adjusted OR = 0.65, 95% CI [0.51, 0.83], P < 0.001, and Item 7 (depressed mood), adjusted OR = 0.58, 95% CI [0.47, 0.72], P < 0.001.
Supplementary analysis examining predictive effect of cumulative HoNOS item rating
Post hoc analyses examined the cumulative effects of key HoNOS items. In total, 1 in 5 people (19.87%) with clinically significant scores on items 1, 3, and 6 were secluded. Figure 2 indicates when HoNOS items 2 and 7 were added to the analysis and inversely scored (so that lower ratings of nonaccidental selfinjury and depressed mood were included as risk factors) about 1 in 4 people (24.02%) were secluded.
DISCUSSION
HoNOS data were used to examine the profile of people secluded within adult mental health inpatient services and, similar to previous research (Husum et al. 2010; Trauer et al. 2010) , three individual HoNOS items were predictive of seclusion, two HoNOS items were protective, and the cumulative number of these items was incrementally predictive.
While the vast majority of people admitted to mental health inpatient services are not aggressive (Cornaggia et al. 2011) , the greatest predictor of seclusion in this study was overactive, aggressive, disruptive, or agitated behaviour. People who had clinically significant scores on this HoNOS item were nearly five times more likely to be secluded. A large body of research indicates extreme agitation, aggressiveness, severe disruptiveness, and a perceived risk of violence towards others or property increases the likelihood of seclusion (Beghi et al. 2013; El-Badri & Mellsop 2002; Husum et al. 2010; Migon et al. 2008; Simpson et al. 2014) . Most seclusion episodes involve threats of assault (Tyrer et al. 2012 ) and frequently occur within 2 days of admission (Barlow et al. 2000) as was found in this study.
Aggression is multifactorial and involves the person, clinical practice, interactions with mental health nurses and other workers, and the environment. Identified risk factors for aggression within inpatient settings related to clinical factors include previous episodes of aggressive behaviour, impulsivity/hostility, longer periods of hospitalization, and nonvoluntary admission (Cornaggia et al. 2011) . There is also weaker evidence suggesting substance use and psychosis potentially increase the risk of aggression (Cornaggia et al. 2011) .
People identified as having problem drinking or drug-taking over the last 2 weeks had a 50% higher risk of seclusion in the current study. This corroborates research indicating the likelihood of seclusion is higher for people with recent problematic substance use (ElBadri & Mellsop 2002; Migon et al. 2008; van de Sande et al. 2017) . Generally, between 30 and 50% of people in mental health settings are likely to also have coexisting substance use problems (Todd 2010) . Depending on the substance, recent substance use may be associated with repeated episodes of aggression (Dack et al. 2013) . Physical violence may be more common with current alcohol use (Iozzino et al. 2015) and methamphetamine use increases the possibility of violent behaviour in some people (McKetin et al. 2014) . Agitation and irritability are also long-lasting synthetic cannabinoid withdrawal symptoms (Debruyne & Le Boisselier 2015) .
People experiencing hallucinations and delusions had a 30% higher risk of seclusion, corroborating Compared to people with substance use disorders or other diagnoses, the duration of seclusion may be longer for people experiencing psychosis as the cause of distress can be more persistent (Noda et al. 2013) . Aggressive behaviour in relation to hallucinations and delusions may depend on the type of emotions, content, and the responses from people around them. Negative experiences of hallucinations and delusions, such as persecutory delusions, are more likely to be associated with aggressive behaviour compared to positive emotions and content (Cheung et al. 1997) .
Two HoNOS items were protective factors for seclusion: nonaccidental self-injury and problems with depressed mood. People with clinically significant scores on these HoNOS items were less likely to be secluded, as also observed in Australia (Trauer et al. 2010) . Simpson et al. (2014) found people with a diagnosis of depression or severe suicidality had a lower risk of restraint or seclusion. Negative affect may be associated with lower levels of aggression or agitation (Barlow et al. 2000) . Lower seclusion rates may also reflect adoption of seclusion guidelines (Ministry of Health 2010a), which specifically state people who selfharm or have low/depressed mood should not be secluded in New Zealand.
The more the HoNOS items identified as clinically significant, the greater the likelihood of seclusion in the current study. About one in five people with overactive, aggressive, disruptive, or agitated behaviour; problem drinking or drug-taking; and problems with hallucinations and delusions were secluded. The relationship between these variables is uncertain although they share some common risk factors, such as social deprivation and adverse childhood experiences (Dack et al. 2013) . Substance intoxication and withdrawal contribute to both agitation and aggression, and hallucinations and delusions. Somewhat interestingly when people with low scores for nonaccidental self-injury and depressed mood were included in the analysis, nearly one in four people were secluded.
Clinical implications
Comprehensive assessment Comprehensive assessment prior to or on admission is a fundamental clinical activity (Walker et al. 2013 ) and should be undertaken promptly and collaboratively, including the person, identified family members, to inform care planning and support for people at risk of agitation and seclusion (Garriga et al. 2016) . Comprehensive assessment, formulation, and care planning may increase awareness and identification of factors. As identified in this study, these may place a person at greater risk of seclusion, alongside other factors such as unit milieu and social support. Mental health workers need to consider underlying factors for agitation and aggression, whether this is related to substance intoxication or withdrawal, and/or distressing hallucinations and delusions, and how this can be effectively and compassionately managed.
Comprehensive assessment is a foundational skill for mental health psychiatrists, nurses, and other clinical workers. This includes carrying out screening and assessment for coexisting substance use problems as a necessary first step to managing the impact of substance use and/or withdrawal on agitation, aggression, hallucinations, and delusions. An initiative was launched in 2010 by the Ministry of Health to promote the recognition of and responsiveness to the high prevalence of coexisting mental health and addiction problems in mental health and addiction settings (Ministry of Health 2010b). Recent local research (Dharmawardene & Menkes 2017) indicates there is still a need to embrace this initiative with evidence of low rates of detection of problematic substance use within mental health inpatient settings.
Furthermore, a comprehensive assessment needs to actively involve people accessing services and their support networks, be culturally sensitive, to support recovery, and engage people in their own well-being priorities (Health and Disability Commission 2018). Where people have accessed services before and are known to services, asking them and family members ahead of time what strategies they employ to reduce distress, has been recommended to help reduce seclusion and restraint (Busch & Shore 2000) .
Effective communication
Relationships between mental health nurses and people accessing services can impact on aggression (Duxbury & Whittington 2005) . Ineffective communication has been identified by people using services as one of the primary reasons for their aggression (Duxbury & Whittington 2005) . Training in de-escalation techniques has been identified as one of a number of useful responses (Spencer & Johnson 2016) . This includes verbal and nonverbal techniques to identify and prevent the escalation of aggressive behaviour (Spencer & Johnson 2016) . Training in seclusion and restraint reduction has recently been updated in New Zealand and is now provided through the Safe Practice Effective Communication (SPEC) programme. SPEC has a strong focus on prevention and therapeutic communication skills and strategies that promote least restrictive practice and respectful, collaborative relationships between workers and people accessing services. Training in sensory modulation has also been a key focus in local seclusion reduction initiatives, as the use of sensory tools can help people self-manage levels of distress and alertness (Lloyd et al. 2014) .
Environmental factors
Multiple studies point to the importance of a 'good ward climate' (Cornaggia et al. 2011) . Factors apparently increasing the risk of aggression include limited or restricted availability of physical space, nursing staff, and activities, as well as overcrowding, lack of privacy, and limit setting or the restriction of liberty (Cornaggia et al. 2011) . Recent local research has shown inpatient units that are less restricting have helped reduce seclusion hours (Beaglehole et al. 2017) . Seclusion also appears to be related to time of day, possibly reflecting staffing and organizational pressures (Migon et al. 2008; Simpson et al. 2014) .
Workforce development implications
Staff attitudes towards aggression Aggression is potentially challenging for all people concerned. For mental health nurses, aggression frequently leads to feeling threatened and can negatively impact on well-being with higher absenteeism, sick leave, turnover, lower productivity, and job satisfaction (Foster et al. 2007; Stevenson et al. 2015) . Ultimately, it can adversely affect the quality of care and treatment received by people accessing services (Stevenson et al. 2015) .
Some evidence suggests some mental health nurses and other health workers have negative attitudes towards people who use substances, particularly substances other than alcohol, and are less tolerant of aggression as it is believed to be more individually controllable (van Boekel et al. 2013; Stevenson et al. 2015) . In contrast, positive attitudes towards people with perceived challenging behaviour have been associated with less seclusion use, and better treatment adherence and satisfaction (Bowers et al., 2010 ; see also Brophy et al., 2016) . Training and education can positively influence staff attitudes, knowledge, and skills (van Boekel et al. 2013) .
Staff knowledge and skills
Research indicates health professionals often lack adequate education, training, and support in working with people experiencing problematic substance use (van Boekel et al. 2013 ). Skills to screen, assess, and manage coexisting substance use problems are important for reducing the use of seclusion. This includes the need to identify when agitation, aggression, hallucinations, and delusions may be due to intoxication or withdrawal and the knowledge and skills needed to safely manage both (Todd 2010) . In addition, hallucinations and delusions are key symptoms of psychosis, and this study suggests that clinicians may benefit from specialized training to support the person to manage these specific symptoms as an alternative to seclusion. To support this, the Royal Australian and New Zealand College of Psychiatrists has provided guidelines for effectively responding to people with psychosis (Galletly et al. 2016) .
There is growing awareness of the need for service delivery to be trauma-informed and it is known that seclusion and restraint can trigger vulnerabilities from past trauma (NSW Ministry of Health 2016). While not inevitable, the majority of people accessing mental health services have experienced trauma (Huckshorn 2004) . Frueh et al. (2005) found 87% of people in mental health services had experienced trauma in their life, including physical assault (47%) and sexual assault (33%), and had higher levels of concern for their personal safety and distress. Bruce and Laporte (2015) also found people with serious mental health problems who experienced childhood trauma were nearly three times more likely to engage in aggressive behaviour. A trauma-informed approach includes training to understand the neurobiological and psychological impact of adverse experiences in childhood and adulthood (Huckshorn 2004) . Consideration of historical and intergenerational trauma for M aori people is also important in the New Zealand context.
In the UK, Australia, and New Zealand, a broad and comprehensive approach to seclusion reduction has been guided by the Six Core Strategies for Reducing Seclusion and Restraint Use© (National Association of State Mental Health Program Directors 2008). The framework highlights the critical role of strong leadership, the involvement of consumer roles and families, sensory modulation, trauma-informed care, and use of data to inform practice. The integral role of people who access services and their supporters in reducing seclusion and restraint was recently highlighted by Brophy et al. (2016, p. 602) .
Lived experience of seclusion and restraint gives peer support workers an important understanding of the traumatic effects of coercive interventions. Peer support workers can also assist in de-escalation, helping create a space of safety and understanding in a highly stressful environment.
Limitations
It is likely the risk of seclusion associated with aggression and substance use has been underestimated in this study. Anecdotally the recent use of methamphetamine and synthetic cannabinoids has been identified as contributing to behavioural problems that may result in the use of seclusion in New Zealand. Evidence for this is not available through analysis of the available data, and worker perceptions and attitudes towards substances may influence these reports. Occurrences of aggression are frequently underestimated due to under reporting, particularly when viewed as unintentional (Stevenson et al. 2015) . It is also possible some aggressive behaviour, hallucinations, and delusions are a consequence of substance intoxication or withdrawal that has not been adequately recognized by clinicians.
While findings largely corroborate previous research, results are not entirely consistent with earlier studies examining individual HoNOS items (Husum et al. 2010; Trauer et al. 2010 ). This may reflect the different population groups, smaller sample sizes, and scoring systems used in these studies.
Seclusion frequently occurs within 2 days of admission, and it is possible different risk factors are important during this period and would be a valuable area to explore. The impact of bipolar disorder, which has been associated with an increased risk of seclusion (ElBadri & Mellsop 2002), was also not controlled for in the current study.
CONCLUSION
The reduction of seclusion among people accessing adult mental health inpatient services in New Zealand has plateaued and, along with organizational factors, there is a need to understand those factors common to people who have been secluded. This study has helped identify some characteristics, as recorded in HoNOS, of people who are currently being secluded. Findings indicate one in five people with clinically significant scores on the following three HoNOS items are likely to be secluded: overactive, aggressive, disruptive, or agitated behaviour; problem drinking or drug-taking; and problems with hallucinations and delusions. Two items were also protective: nonaccidental self-injury and depressed mood.
RELEVANCE TO CLINICAL PRACTICE
Seclusion and aggression are multifactorial and influenced by factors including the person, clinical practice, interactions with mental health nurses and other workers, and the environment. Nurses can use routinely collected data, including HoNOS, to better understand who is being secluded and when, and to monitor quality improvement initiatives that focus on reducing restrictive practices which are known to cause harm. The findings of the current study may influence decision-making about utilizing seclusion and the knowledge, skills, values, and attitudes involved in determining responses to people perceived as aggressive, and those who present with apparent recent substance use and/or symptoms of psychosis. Addressing negative attitudes, and receiving training and experience in working with people who are agitated and/or aggressive, use substances and/or experience psychosis, will support further reduction in the use of seclusion. All workers require organizational support to realize the benefits of education and training, to help workers feel safe and able to recognize, prevent, and respond effectively to distress and aggression.
A whole of system approach that actively and authentically involves all people in the inpatient mental health space is needed to realize elimination of seclusion within mental health services. Supporting people as early as possible to prevent or manage distress requires early assessment to inform individualized care plans and approaches; examining whether agitation and aggression are related to substance intoxication or withdrawal and/or distressing hallucinations or delusions; asking people and their families what strategies are effective in managing distress; and utilizing sensory modulation techniques are pivotal. Nurses and other health workers can also benefit from de-escalation training to support effective communication, relationship building, and prevention of aggression. Plus building knowledge and skills in responding to substance use, psychosis, and working in a trauma-informed way will support much better outcomes for people and staff. The attitudes of all health workers are also important in building a positive environment which positively impacts on people.
